Medical journal (I966) stated that in uraemia retinal detachment should be regarded as an immediate indication for peritoneal or haemodialysis. We have therefore examined patients incapacitated by chronic renal failure with the slit lamp, fundus photography, and fluorescein angiography to identify the ocular manifestations of the condition and assess their value as indicators for dialysis. A new conjunctival finding is also described in the following paper. 
Method
From July, I969, to February, 1970, we examined thirteen patients in terminal renal failure at the Toronto General and Sunnybrook Hospitals, Toronto. All were examined for visual acuity and applanation pressure. Slit-lamp examination of the cornea and conjunctiva and retinal examination with the direct and indirect ophthalmoscopes and 3-mirror Goldmann lens were carried out. Fundus pictures were taken of all patients, and fluorescein angiography was performed in those who were well enough to tolerate the procedure. We measured blood pressures in the recumbent position, serum sodium, potassium, calcium, phosphorus, and creatinine, and blood urea nitrogen within 5 days of the ophthalmic examination. If a patient failed to respond to conservative treatment, had seizures, peripheral neuropathy, pericarditis, intractable nausea, vomiting, or pruritus, or was unable to work because of lethargy and fatigue, he was dialysed.
To assess the significance of any abnormal corneal and conjunctival findings, 200 eyes from iOO control subjects were examined. The control series consisted of doctors, nurses, and nurse's aides who had no history of iritis, kidney disease, or recurrent conjunctivitis.
Results
The diagnosis, laboratory findings, certain ocular signs, and treatment for all patients are listed in the Table. A (Fig. 4) , only five showed any conjunctival abnormality, whereas fifteen of the sixteen eyes of uraemic male patients under 50 years old had conjunctival deposits. As there was only one female patient less than 50 years old in this series, the significance of such deposits in women is not known. A biopsy of an asymptomatic white mass (Fig. 5 ) in the conjunctiva of Case 3 contained elastotic degeneration (Fig. 6) The degree of retinopathy was estimated by the Keith-Wagener classification (Table) . The majority of our patients had exudative and haemorrhagic changes in the retina on admission to hospital. There was only a general correlation between diastolic blood pressure and the degree of the retinopathy.
(3) Fluorescein angiography Eight patients underwent bilateral and two patients unilateral angiography. Three patients were too nauseated or weak or both to undergo fluorescein studies. Most of the angiograms were normal (Table) .
Case 9 had a perimacular leak in both eyes before haemodialysis, and 2 months later these were unchanged. Case IO had leakage around the right disc. In Case 8, a cottonwool spot obscured the fluorescein in the underlying artery in the arterial phase, but fluorescein leaked from dilated capillaries around this spot in the venous phase (Fig. 7) . Case 5, a non-diabetic, had fluorescein leakage from an abnormal vessel inferior to the macula as well as an apparent microaneurysm in one eye. To distinguish a Vogt limbal girdle from early band keratopathy is difficult but most important. Although Cogan, Albright, and Bartter (I948) stated that they were easy to distinguish, we agree with Abrams (I966) that this is not so. A lucid interval between the deposits and the limbus may occur in both early band keratopathy and the limbal girdle (Abrams, I966) . Indeed, reference has been made to the close histological resemblance between the two conditions (Duke-Elder and Leigh, I965b), although Sugar and Kobernick (I960) thought that the marked fragmentation, elastotic degeneration, and absence of calcium suggested the histological picture seen in pingueculae.
B. CONJUNCTIVA From the beginning of this study, we were impressed with the high incidence of dull, multiple, white conjunctival deposits, particularly in males under 50 years of age (I 5 of 16 eyes).
Conjunctival injection was described in nine patients with chronic renal failure associated with an elevated mean Ca x P ratio (II6); on the basis of one biopsy, the authors of this report concluded that their patients were subject to metastatic calcification (Berlyne and Shaw, I967). They did not perform slit-lamp examinations. The conjunctival lesions in hypercalcaemia described by Walsh and Howard (I947) as "probable calcium" were crystal-clear glass-like particles, unlike the deposits seen in our uraemic patients.
White irregular opacities similar to those we describe were noted in one of the uraemic patients reported by Cogan and others (I948). The pathogenesis of the conjunctival deposits we found is unknown and deserves further study. However, we feel that incidence in patients with chronic renal failure is significant, particularly in males under 50 years of age. We intend to follow these patients to ascertain whether dialysis has any effect on these interesting opacities.
C. FLUORESCEIN ANGIOGRAPHY
The results of our fluorescein studies were equivocal. They provided no better additional prognostic information than fundus photography. In Case 8, we observed the microaneurysms and leaking capillaries described by Gass (I 968) as frequently seen around areas of poor capillary perfusion (Fig. 7) . Gass (I968) stated that many patients with hypertension and decreased visual acuity showed no paramacular leakage. He suggested, therefore, that the macular star and exudates were due to retinal ischaemia, and were unrelated to leakage from retinal vessels. Although we can confirm this finding in Case I o, who had a visual acuity of 20/50 because of exudate and pigment, Case 9 with bilateral exudates showed bilateral paramacular leakage which did not respond to haemodialysis.
Conclusion
In this study we have examined patients in chronic renal failure in order to identify the ocular findings and determine whether the ocular status of uraemic patients is an indication for dialysis.
We found no retinal detachments in our patients. In recent years facilities for dialysis have become available in many centres, and the criteria for admission to a dialysis programme are changing, so that patients are now dialysed at a much earlier stage of their renal disease. Consequently, we are seeing fewer patients with severe retinopathy. Only two of the 26 eyes examined in this study were classified as cases of Grade IV retinopathy. This study revealed conjunctival deposits in all uraemic male patients under 50 years of age. Although the pathogenesis of these discrete deposits is unknown, we feel their incidence is significant and warrants further study. We intend to examine patients with less severe renal disease to assess the prognostic implications of this observation.
Summary
Thirteen patients with chronic renal failure were examined with the slit lamp, indirect ophthalmoscope, 3-mirror contact lens, and retinal photography. Fluorescein angiography was performed on ten patients. Visual acuity was excellent in all eyes not amblyopic. A very high incidence of conjunctival deposits was observed, particularly in males less than 50 years old. There were no retinal detachments. The fluorescein angiograms had little practical prognostic value but demonstrated the microaneurysms, poor capillary perfusion, and paramacular leakage occasionally seen in hypertension. The ocular status of these patients did not influence the decision to commence dialysis. 
